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The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 114 and 1 15 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 5,892,224 to Nakasuji. Nakasuji discloses an inspection method and apparatus for 
irradiating electron beam to a sample to inspect the sample, comprising the steps of: 

(a) irradiating a surface of the sample with a plurality of primary electron beams (EB 1 1 , 
EB21, EB31, EB36) by a primary electronic optical system with an optical axis that has a 
function of scanning the primary electron beams simultaneously, 

(b) converging secondary electrons generated from each of irradiating points of the a 
plurality of primary electron beams formed on the surface of the sample, 

(c) leading converged secondary electrons toward to a detector by a secondary optical 
system with an optical axis, 

(d) detecting the secondary electrons using a plurality of detectors (Mil, M2 1 , M3 1 , . . . , 
M36) so as to introduce them into an image processing system (processor 12) for forming an 
image by the secondary charged particles and a data processing system (memory 14) for 
displaying and/or storing a state information of the object to be inspected based on an output 
from the image processing system, 

(e) repeating above steps (a) to (d) while transferring the sample successively (see lines 
51-59 in column 16) and precisely positioning the beam on the object to be inspected by 
measuring a position of the object to be inspected (see lines 61-67 in column 14), 
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wherein the irradiating points of the primary electron beams are disposed in rows N in a 
direction of transferring the sample and in columns M in a direction perpendicular to the 
direction of transferring the sample (see Figures 2(b) and 7). At lines 36-41 in column 9, 
Nakasuji teaches that the positions at which the plurality of the charged particles are irradiated 
are separated enough that the secondary charged particles generated by each beam will only be 
incident on the detector designated for that beam, i.e. the separation of these positions is larger 
than a distance resolution of the secondary optical system. 

Applicant's arguments filed August 9, 2005 have been fully considered but they are not 
persuasive. Applicant argues: "According to the inspection apparatus defined in claim 114, it is 
easy to provide the secondary optical system with a resolving power of one micron or less and to 
arrange multiple beams with intervals of one micron or less, and it is possible to increase the 
throughput of the apparatus greatly by including a plurality of charged particle beams in one 
primary optical system and one secondary optical system." Applicant's argument fails to comply 
with 37 CFR 1.1 1 1(b) because it amounts to a general allegation that the claims define a 
patentable invention without specifically pointing out how the language of the claims patentably 
distinguishes them from the references. Applicant also argues that Nakasuji does not teach to 
irradiate the charged particle beams at positions that are "separated larger than a distance 
resolution of the secondary optical systems." As the examiner explained in the previous Office 
actions and repeated above, Nakasuji teaches, at lines 36-41 in column 9, that the positions at 
which the plurality of the charged particles are irradiated are separated enough that the secondary 
charged particles generated by each beam will only be incident on the detector designated for 
that beam, i.e. the separation of these positions is larger than a distance resolution of the 
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secondary optical system. Applicant acknowledged this statement in the remarks accompanying 
the amendment filed on August 1 8, 2004, but then asserted that this does not anticipate this 
feature of claim 1 14. Since applicant has never supported this assertion with either evidence or a 
line of reasoning, it is does not constitute a persuasive argument. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 105, 113, 116-119, 124, 125, 127-130, 143, 144, and 146 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Nakasuji in view of U.S. Patent No. 4,954,705 to 
Brunner et al. (It should be noted that, contrary to the statement made in the remarks 
accompanying the amendment filed on August 9, 2005, claims 143, 144, and 146 were not 
among the claims that were canceled.) As was explained in the previous Office action, Nakasuji 
discloses an inspection apparatus for inspecting an object of inspection by irradiating the object 
of inspection with charged particles comprising: 

a working chamber controllable into a vacuum atmosphere for inspecting an object of 
inspection (not labeled but inherently required because electron beam optical systems only work 
in a vacuum); 

a beam source (1) for generating the charged particles or the electromagnetic wave as a 
plurality of beams (EB 1 1 , EB2 1,EB31, EB36); 

a primary electronic optical system for irradiating the plurality of beams to the object of 
inspection held in the working chamber, and a secondary electronic optical system, including at 
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least one lens (9), for converging secondary charged particles generated from the object and 
leading to an image processing system (signal processor 12) which forms an image based on the 
secondary charged particles; 

a data processing system (memory 14) for displaying and/or memorizing a state 
information of the object based on output of the image processing system; and 

a stage system (28) for holding the object so as to be movable relative to the beam, 
wherein an electric field for accelerating the charged particle beams is applied between a 
first stage lens of the secondary optical system and a surface of the object (lines 13-19 in column 
9), and the secondary charged particles emitted from the surface of the object at an angle relative 
to a normal line of the surface of the object pass through the secondary optical system. While 
Nakasuji does not specifically teach to use secondary charged particles emitted at an angle of 45 
degrees relative to the normal, the patent does teach at lines 23-41 in column 10 that the angle 
should be oblique and large enough to allow more space for detectors than is permitted by the 
space permitted when the primary beam irradiates the sample from a normal. Since angles of at 
least 45 degrees meet this criterion, such angles would be at least obvious over, if not inherently 
anticipated by, Nakasuji. While Nakasuji irradiates the sample with the primary beams at an 
oblique angle so as to provide separation between the primary beams and the secondary electrons 
emitted so that there is more room for detectors, Brunner et al. discloses an inspection apparatus 
wherein the electronic optical system comprises an objective lens (L2) and an E x B separator 
(WF), forms a plurality of beams to irradiate the object (see lines 14-22 and 37-48 in column 3), 
and includes an optical system for accelerating secondary charged particles emitted by irradiation 
of the beams through the objective lens (see lines 48-51 in column 2), separating the particles by 
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the E x B separator (see Figure 2), and projecting an image of secondary charged particles (see 
lines 51-62 in column 2), and a plurality of detectors for detecting the image of secondary 
charged particles (see lines 62-66 in column 2). (The Brunner et al device is also described in 
Section 3 of the article "Multi-Beam Concepts for Nanometer Devices" by Lischke et al., cited in 
the Information Disclosure Statement filed on January 18, 2002.) It would have been obvious to 
a person having ordinary skill in the art to use the electron-optical system disclosed by Brunner 
et al. to control the multiple electron beams used by Nakasuji when the Nakasuji apparatus is 
used to inspect semiconductors for defects since the Brunner et al. electron-optical system is 
designed specifically for this purpose. Since both Nakasuji and Brunner et al. teach that the 
plurality of charged particle beams may be formed by either providing a plurality of electron 
beam sources or an aperture plate that divides a single electron beam into a plurality of electron 
beams, the provision of both a plurality of electron sources and aperture plates that divide the 
electron beams from each of these electron sources into a larger plurality of beams would have 
been an obvious duplication of parts, as would the provision of a plurality of E x B separators as 
claimed in Claim 140 of the instant application. While Brunner et al. uses the same lenses for 
both the primary electrons and the secondary electrons, the patent explicitly teaches at lines 56- 
64 in column 3: 

"Further lenses can be provided in the described electron beam measuring 
instrument in order to achieve the necessary demagnification of the primary 
electron source or, respectively, magnification of the secondary particle source. 

Of course, it is also possible to separate the electron-optical beam paths 
of primary particles and secondary particles and to provide imaging elements for 
each beam path." 
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Nakasuji further teaches, at lines 13-62 in column 11, that when the plurality of electron beams 
are formed by means of an aperture plate between the electron source and the sample, the 
position of the single aperture plate in the direction of the optical axis should be disposed so as to 
minimize the difference in beam strength of the beams to be delivered from each aperture to the 
surface of the sample. At lines 41 in column 12 through line 41 in column 13, Nakasuji also 
teaches to provide a second multi-aperture plate with a plurality of apertures disposed in front of 
the detector wherein the positions of the apertures formed in the second multi-aperture plate are 
arranged so as to correct a distortion in the secondary optical system. 

Applicant's arguments filed August 9, 2005 with regard to the rejection of these claims 

have been fully considered but they are not persuasive. Applicant argues: 

"Although Brunner et al. includes the description of "Further lenses can 
be provided in the described electron measuring instrument - - it is possible to 
separate the optical beam paths of primary particles and secondary particles and to 
provide imaging elements for each beam path", since the lens condition in 
Brunner et al. gives preference to focusing the primary beam, lens excitation 
conditions can not be adjusted even if the image of the sample is not focused on 
the detector in order to avoid making the focused slender primary beam to be 
blurred. Accordingly, claim 105, 113, 116, 117, 125 and 129, all of which include 
a limitation of "at least one lens between the E x B separator and the detectors" are 
patentable over Nakasuji and/or Brunner et al." 

This argument basically consists of the assertion that because Brunner et al. does not teach to 
provide separate lenses for the primary and secondary electrons in the preferred embodiment, it 
does not matter that alternate embodiments that do teach to provide such separate lenses, which 
would inherently involve separating the secondary charged particles from the primary charged 
particles after they pass through the objective lens before they enter the next lens, are explicitly 
suggested. The argument is not persuasive because everything contained in a reference is 
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available to a person having ordinary skill in the art, not just the preferred embodiment. Since 

Brunner et al. does teach that it may be desirable to send the secondary charged particles through 

separate lenses than those used for the primary charged particles, this teaching is available to a 

person having ordinary skill in the art and it would have been obvious to such a person to use 

this electron-optical system with separate lenses for the primary and secondary charged particles 

disclosed by Brunner et al to control the multiple electron beams used by Nakasuji when the 

Nakasuji apparatus is used to inspect semiconductors for defects since the Brunner et al. 

electron-optical system is designed specifically for this purpose. Applicant also argues that the 

examiner was incorrect when he stated in the previous Office action: 

"Nakasuji further teaches, at lines 13-62 in column 11, that when the 
plurality of electron beams are formed by means of an aperture plate between the 
electron source and the sample, the position of the single aperture plate in the 
direction of the optical axis should be disposed so as to minimize the difference in 
beam strength of the beams to be delivered from each aperture to the surface of 
the sample." 

However, applicant does not explain in what way the examiner was incorrect. As the examiner 
explained in the previous Office action: 

"This [the above cited section of the Office action], by definition, means 
that the plurality of apertures would be located within a range of a predetermined 
current density of charged particles and would inherently minimize the difference 
between the amount of secondary particles detected for the plurality of apertures 
when no pattern is disposed on the sample because if the primary beams and the 
sample were both uniform, then the beams of secondary particles would also 
inherently be uniform." 

Where is the alleged flaw in the examiner's reasoning? 

Claims 106-108 and 111 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Nakasuji in view of Brunner etal. as applied to claims 105, 113, 116-119, 124, 125, 127-130, 

143, 144, and 146 above, and further in view of U.S. Patent No. 6,344,750 to Lo et al. As was 
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explained in the previous Office actions, Nakasuji does not teach how the object under test is 
moved in or out of the (inherently required) working chamber, to isolate the object under test 
from vibrations, to apply a voltage to the object under test, how the object under test is held, or 
how the positioning of the object under test is determined. Lo et al. discloses scanning electron 
beam inspection apparatus similar to Nakasuji 's and teaches at lines 53-60 in column 7 that 
transport mechanisms for securing an object under testing for transportation into and out of a 
testing chamber are conventional. It would have been obvious to a person having ordinary skill 
in the art to provide the Nakasuji/ Brunner et al. apparatus discussed above with the conventional 
transport mechanism cited by Lo et al. At lines 48-53 in column 7, Lo et al. teaches to provide a 
vibration isolator (50) for preventing vibrations of the object under testing. It would have been 
obvious to a person having ordinary skill in the art to provide such a device in the Nakasuji/ 
Brunner et al. apparatus discussed above because vibrations would be as detrimental to image 
resolution in the Nakasuji/B runner et al. apparatus as they would be in the Lo et al. apparatus. At 
lines 4-20 in column 7 Lo et al. teaches to apply a voltage to the object (22) from a bias source 
(28) and to increase or decrease this voltage from zero to a predetermined value in order to either 
optimize voltage contrast or control the landing energy of the primary beam to prevent charge 
leakage through layers on the object under inspection. It would have been obvious to a person 
having ordinary skill in the art to apply this voltage to the sample in the Nakasuji/ Brunner et al. 
system discussed above in order to have the same degree of control as in the Lo et al. apparatus. 
Lo et al. also teaches, at lines 38-44 in column 7 and lines 38-40 in column 8, that an alignment 
controller to control the position of the sample is needed and may comprise a laser interference 
type distance measuring unit (laser interferometer) for observing the surface of the object of 
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inspection and providing feedback to determine the coordinates of the stage. It would have been 
obvious to a person having ordinary skill in the art to provide such an alignment controller 
including a laser interferometer as the controller in the Nakasuji/ Brunner et al. apparatus 
discussed above that Lo et al. teaches is required. 

Claims 110 and 1 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakasuji, Brunner et al., and Lo et al. as applied to claims 106-108 and 1 1 1 above, and further in 
view of U.S. Patent No. 4,91 1,103 to Davis et al. While Lo et al. teaches a person having 
ordinary skill in the art to provide the Nakasuji apparatus with a conventional transport 
mechanism, including a loading chamber (loadlock subsystem 52), and to provide a vibration 
isolator (50) for preventing vibrations of the object under testing, neither Nakasuji, Brunner et 
al, nor Lo et al. discuss the problem of dust adhering to a wafer as the loading chamber is 
evacuated. Davis et al. discusses this problem at line 64 in column 10 through line 31 in column 
1 1 and teaches that it occurs whenever wafers are transferred into a vacuum chamber through a 
loading chamber and further teaches to solve it by supplying a clean gas to the wafer. It would 
have been obvious to a person having ordinary skill in the art to apply Davis et al.'s solution to 
this problem, which would inherently occur in the Nakasuji/B runner et al./Lo et al. apparatus 
discussed above, by using Lo et al.'s loadlock subsystem as a mini-environment chamber for 
supplying a clean gas to said object under testing to prevent dust from attaching to said object 
under testing. Davis et al. also teaches, at lines 20-27 in column 23, that any number of load lock 
chambers and processing modules and transfer arms can be provided to deliver wafers between 
any two chambers in any sequence if desired. The provision of a plurality of loading chambers 
disposed between the mini-environment chamber discussed above and the testing chamber, each 
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adapted to be independently controllable in a vacuum atmosphere, a first transport unit for 
transporting an object under testing between one of the loading chambers and the mini- 
environment chamber, and a second transport unit for transporting said object under testing 
between one of said loading chambers and said testing chamber would therefore have been an 
obvious duplication of parts in accordance with Davis et al.'s suggestion. Davis et al. also 
teaches, at lines 42-61 in column 13, to perform a rough alignment of the object of inspection in 
the XY-directions and in the direction of rotation within the mini-environment space and it 
would have been obvious to a person having ordinary skill in the art to also include this function 
in the Nakasuji/B runner et al./Lo et al. apparatus discussed above for the same reasons discussed 
by Davis et al., i.e. quicker throughput. 

Claims 1 14, 121, 122, and 142 are rejected under 35 U.S.C. 102(b) as being anticipated 
by U.S. Patent No. 5,430,292 to Honjo et al. Honjo et al. discloses an inspection apparatus (2) for 
inspecting an object of inspection by irradiating the object of inspection with charged particles 
comprising: a working chamber controllable into a vacuum atmosphere for inspecting an object 
of inspection (not labeled but inherently required because electron beam optical systems only 
work in a vacuum); a beam generating means (21, 101, 31 1) for emitting the charged particles as 
a beam; a primary electronic optical system (25) wherein a plurality of beams (B) is guided to 
irradiate the object (S) of inspection held in the working chamber, and a secondary optical 
system (630, 631 in Fig. 37) leads secondary charged particles generated from the object to at 
least one detector (632) where they are detected and the detector output signals are led to an 
image processing system (355) which forms an image based on the secondary charged particles; 
a data processing system (356) for displaying and/or memorizing a state information of the 
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object based on output of the image processing system; and a stage system (3) for holding the 
object so as to be movable relative to the beam. Honjo et al. also teaches throughout the patent 
that the apparatus is useful for detecting defects on wafers during or after a manufacturing 
process. At lines 52-65 in column 27, Honjo et al. describes how the plurality of the charged 
particle beams are irradiated at positions separated by distance resolution of the secondary 
optical system. At lines 53-58 in column 9, Honjo et al. teaches that inspection, including the 
detection of secondary charged particles, occurs while transferring the sample. At lines 29-32 in 
the same column, Honjo et al. teaches that the points of irradiation by the primary charged beams 
to be formed on the surface of the sample may be arranged in two dimensional directions, i.e. in 
rows and columns. It would have been obvious to a person having ordinary skill in the art to 
arrange these points within a circle that includes the optical axis of the primary electronic optical 
system so that the primary charged particle beams can be deflected to these points. At line 63 in 
column 9 through line 21 in column 10, Honjo et al. teaches that the plurality of charged particle 
beams can be formed by directing a primary beam (B) through an aperture plate having a 
plurality of apertures adapted to form a plurality of charged particle beams, the beams being 
formed by containing particles generated by the beam generating means to form irradiation 
points disposed in rows N in a direction of transferring the sample and in columns M in a 
direction perpendicular to the direction of transferring the sample, and the apertures are located 
within a range of a predetermined electron density of the charged particles emitted from the 
beam generating means. 

Applicant's arguments filed August 9, 2005 have been fully considered but they are not 
persuasive. With regards to the rejection of claims 1 14, 120-123, and 142 as being anticipated by 
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Honjo et al., applicant argues that, as with Nakasuji, Honjo et al. does not teach to irradiate the 

charged particle beams at positions that are "separated larger than a distance resolution of the 

secondary optical systems." As the examiner explained in the previous Office actions and repeats 

above, Honjo et al. describes, at lines 52-65 in column 27, how the plurality of the charged 

particle beams are irradiated at positions separated by distance resolution of the secondary 

optical system. The arguments filed on August 9 say nothing to refute this statement. Instead, 

applicant argues: "Honjo et al. discloses a geometric arrangement of the converging electrode 

630, the deflection electrode 631 and the detector 632 (Fig. 37) to prevent the reflected electrons 

of the adjacent beam entering into the detector." However, this argument does not distinguish 

over Honjo et al. because the geometric arrangement inherently defines the "distance resolution". 

The fact that Honjo et al. uses a different geometric arrangement than that claimed in the instant 

claims is irrelevant because nothing in the instant claims excludes the arrangement disclosed by 

Honjo et al. Applicant also argues that Honjo et al. does not teach the limitation "the plurality of 

apertures are located within a range of a predetermined current density of the charged particles 

emitted from the beam source". This argument is incorrect. According to applicant, "Honjo et al. 

discloses (1): a flat cathode + plurality of apertures in Fig. 23, and (2): a beam source + single 

aperture in Fig. 8 etc." However, as was explained in previous Office actions and repeated 

above, there is another embodiment taught by Honjo et al.: 

At line 63 in column 9 through line 21 in column 10, Honjo et al. teaches 
that the plurality of charged particle beams can be formed by directing a primary 
beam (B) through an aperture plate having a plurality of apertures adapted to form 
a plurality of charged particle beams, the beams being formed by containing 
particles generated by the beam generating means to form irradiation points 
disposed in rows N in a direction of transferring the sample and in columns M in a 
direction perpendicular to the direction of transferring the sample, and the 
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apertures are located within a range of a predetermined electron density of the 
charged particles emitted from the beam generating means. 

This embodiment is illustrated in FIGS. 10(a) and 10(b) of the Honjo et al. patent. Applicant has 
not pointed out any features that distinguish the claimed invention from the Honjo et al. 
apparatus using this embodiment to form the plurality of charged particle beams. 

Claims 126, 137-140, and 148 are allowed for the reasons explained in the previous 
Office action. 

Claim 136 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. The previous rejection under 35 U.S.C. 1 12, second paragraph, is 
withdrawn. It is clear that the separator "common to each of the primary charged particle beam 
irradiation systems and corresponding secondary charged particle optical system" claimed in 
parent claim 124 is for each pair of primary and secondary optical systems, so a plurality of 
separators are claimed and there is no conflict between claim 136 and its parent claim. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jack I. Berman whose telephone number is (571) 272-2468. The 
examiner can normally be reached on M-F (8:30-6:00) with every second Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Lee can be reached on (571) 272-2477. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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